The biological activity of compounds with pyrrol-3,4-dicarboximide scaffolds includes analgesic, central nervous system depressive action, and antiproliferative activities (Malinka et al. 2005; Malinka et al. 1999; Shen et al. 2010 ). Furthermore, pyrrol-3,4-dicarboximides are very interesting compounds because of their structural similarity to lamellarins (Yu et al. 2011 ). The title compound was synthesized and its crystal structure is reported herein.
The asymmetric unit of the title compound, C 19 H 11 F 3 N 2 O 2 , contains two crystallographically unique molecules which differ in the rotation of a phenyl ring and a -CF 3 substituent. The dihedral angles involving the pyrrole ring and the attached phenyl ring are 62.82 (8) and 71.54 (7) in the two molecules. The difference in the rotation of the CF 3 groups with respect to the pyrrolo rings to which they are attached is 23.5(1) . For one molecule, there is a close contact between an H atom and the centroid of the phenyl ring of an adjacent molecule (2.572 Å ). A similar contact is lacking in the second molecule. In the crystal, N-HÁ Á ÁO interactions connect adjacent molecules into a chain normal to (011). Crystallographically unique molecules alternate along the hydrogenbonded chains.
Related literature
For background information on the biological activity of compounds with pyrrol-3,4-dicarboximide scaffolds, see: Malinka et al. (1999 Malinka et al. ( , 2005 ; Shen et al. (2010) . For a description of structurally similar lamellarins, see: Yu et al. (2011) .
Experimental
Crystal data C 19 H 11 F 3 N 2 O 2 M r = 356.30 Triclinic, P1 a = 10.4730 (4) Å b = 12.2394 (5) Å c = 13.4379 (5) Å = 67.542 (2) = 82.511 (2) = 80.294 (2) V = 1564.98 (11) Å 3 Z = 4 Mo K radiation = 0.12 mm À1 T = 100 K 0.30 Â 0.20 Â 0.20 mm
Data collection
Bruker Kappa APEXII DUO CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2007) T min = 0.86, T max = 0.98 32220 measured reflections 6660 independent reflections 5882 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.089 S = 0.98 6660 reflections 469 parameters H-atom parameters constrained Á max = 0.38 e Å À3 Á min = À0.40 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) , Mercury (Macrae et al., 2008) and OLEX2 (Dolomanov et al., 2009) .; software used to prepare material for publication: publCIF (Westrip, 2010 it is clear that the molecules differ only in rotation of the phenyl ring and CF 3 substituents. The phenyl ring planes differ by approximately a 41° rotation about the N-C bond. The CF 3 substituent is rotated by 16.5°. The r.m.s. deviation of atomic positions between the two molecules is 0.56 Å (all atoms), 0.065 Å for matched atoms. The center of one of the phenyl rings that differ in orientation (C7-C12) has a close contact (2.572 Å) to the hydrogen atom bonded to C14 on a symmetry related molecule. This contact is lacking for the other molecule.
Intermolecular hydrogen bonds connect molecules into a ribbon throughout the crystal. Figure 3 shows molecular packing and hydrogen bonds in the crystal. Hydrogen bonds exist between O1 and N3 (2.8395 Å) and O4 and N1 (2.8757 Å) and connect molecules into a chain normal to (0 1 -1). Crystallographically unique molecules alternate along the hydrogen bonded chains. The graph set description is C2,2(12)>a>b (determined using Mercury (Macrae et al., 2008) ).
Experimental
To a stirred solution of 4-phenyl-2-(trifluoromethyl) oxazol-5(4H)-one (0.3 g, 1.3 mmol) and 3-bromo-1-phenyl-1H-pyrrole-2,5-dione (0.33 g, 1.3 mmol) in toluene (20 mL), N,N-diisopropylethylamine (0.33 g, 0.45 ml, 2.6 mmol) was added at 298 K. The reaction mixture was stirred at room temperature for 15 minutes. Thereafter, the solvent was evaporated in vacuo and crude material purified by automated flash chromatography using a gradient from 100% Hexane to 70% Hexane/AcO-Et. Crystals suitable for X-ray diffraction studies were obtained by recrystallization of the pure product from methylene chloride and hexane.
Refinement
All hydrogen atoms were visible in a difference Fourier map and were added at calculated positions. Bonds distances are set to 0.95 Å for carbon-hydrogen bonds, and 0.88 Å for nitrogen-hydrogen bonds. Fig. 1 . The two independent molecules in the asymmetric unit are shown. Anisotropically refined atoms are shown as 50% probability ellipsoids. Fig. 2 . An overlay of the independent molecules in the asymmetric unit, one shown in a balland-stick representation, the other as wireframe. The only significant differences between the molecules are rotations of the phenyl and CF 3 substituents. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0243 (7) 0.0197 (7) 0.0192 (7) −0.0074 (5) −0.0024 (5) −0.0022 (5) C14 0.0233 (7) 0.0179 (7) 0.0211 (7) −0.0019 (5) −0.0024 (5) −0.0052 (6) C11 0.0193 (7) 0.0268 (7) 0.0190 (7) −0.0002 (5) −0.0001 (5) −0.0096 (6) C18 0.0283 (8) 0.0243 (7) 0.0186 (7) −0.0010 (6) −0.0029 (6) −0.0067 (6) C10 0.0207 (7) 0.0296 (8) 0.0161 (7) −0.0070 (6) 0.0021 (5) −0.0044 (6) C15 0.0309 (8) 0.0157 (7) 0.0307 (8) 0.0000 (6) 0.0024 (6) −0.0042 (6) C16 0.0350 (9) 0.0228 (8) 0.0229 (8) 0.0068 (6) −0.0013 (6) 0.0047 (6) C17 0.0379 (9) 0.0355 (9) 0.0163 (7) 0.0030 (7) −0.0077 (6) −0.0020 (6) C19 0.0212 (7) 0.0153 (6) 0.0180 (6) −0.0004 (5) −0.0002 (5) −0.0049 (5) F4 0.0402 (6) 0.0568 (6) 0.0266 (5) −0.0341 (5) 0.0090 (4) −0.0172 (5) F5 0.0337 (5) 0.0514 (6) 0.0435 (6) −0.0149 (4) 0.0028 (4) −0.0339 (5) F6 0.0552 (7) 0.0263 (5) 0.0633 (7) −0.0056 (5) −0.0444 (6) −0.0029 (5) O4 0.0207 (5) 0.0152 (4) 0.0159 (5) −0.0006 (4) −0.0047 (4) −0.0032 (4) O3 0.0220 (5) 0.0173 (5) 0.0189 (5) −0.0057 (4) −0.0032 (4) −0.0056 (4) N3 0.0199 (6) 0.0138 (5) 0.0142 (5) −0.0054 (4) −0.0022 (4) −0.0018 (4) N4 0.0181 (5) 0.0121 (5) 0.0143 (5) −0.0025 (4) −0.0014 (4) −0.0027 (4) C22 0.0156 (6) 0.0127 (6) 0.0153 (6) 0.0001 (5) 0.0002 (5) −0.0058 (5) C26 0.0159 (6) 0.0173 (6) 0.0121 (6) −0.0017 (5) 0.0002 (5) −0.0041 (5) C25 0.0164 (6) 0.0138 (6) 0.0155 (6) −0.0021 (5) 0.0002 (5) −0.0062 (5) C21 0.0158 (6) 0.0142 (6) 0.0148 (6) −0.0009 (5) −0.0008 (5) −0.0048 (5) supplementary materials sup-6 C23 0.0168 (6) 0.0123 (6) 0.0148 (6) 0.0004 (5) −0.0001 (5) −0.0049 (5) C24 0.0158 (6) 0.0141 (6) 0.0145 (6) −0.0010 (5) −0.0010 (5) −0.0053 (5) C20 0.0184 (6) 0.0161 (6) 0.0148 (6) −0.0026 (5) −0.0017 (5) −0.0040 (5) C31 0.0239 (7) 0.0163 (6) 0.0165 (6) −0.0037 (5) −0.0021 (5) −0.0049 (5) C32 0.0211 (6) 0.0129 (6) 0.0123 (6) −0.0042 (5) −0.0024 (5) −0.0027 (5) C28 0.0240 (7) 0.0166 (6) 0.0201 (7) −0.0017 (5) −0.0042 (5) −0.0014 (5) C27 0.0205 (7) 0.0176 (6) 0.0178 (6) −0.0038 (5) −0.0019 (5) −0.0057 (5) C37 0.0240 (7) 0.0159 (6) 0.0177 (6) −0.0008 (5) −0.0018 (5) −0.0064 (5) C36 0.0369 (8) 0.0127 (6) 0.0201 (7) −0.0017 (6) −0.0052 (6) −0.0044 (5) C30 0.0255 (7) 0.0239 (7) 0.0203 (7) −0.0059 (6) −0.0048 (6) −0.0087 (6) C34 0.0221 (7) 0.0286 (8) 0.0188 (7) −0.0081 (6) 0.0004 (5) −0.0039 (6) C33 0.0210 (7) 0.0176 (6) 0.0193 (7) −0.0008 (5) −0.0018 (5) −0.0033 (5) C29 0.0218 (7) 0.0252 (7) 0.0174 (7) −0.0027 (6) −0.0062 (5) −0.0039 (6) C38 0.0218 (7) 0.0193 (7) 0.0173 (7) −0.0067 (5) −0.0031 (5) −0.0033 (5) C35 0.0368 (8) 0.0197 (7) 0.0160 (7) −0.0138 (6) −0.0029 (6) −0.0010 (5) Geometric parameters (Å, °) 119.9 C27-C28-H28 119.9 C7-C8-H8 119.9 C29-C28-H28 119.9 C8-C9-C10 120.40 (13) C28-C27-C26 120.12 (13) C8-C9-H9 119.8 C28-C27-H27 119.9 C10-C9-H9 119.8 C26-C27-H27 119.9 C13-C14-C15 119.34 (14) C32-C37-C36 118.99 (13) supplementary materials sup-8 C13-C14-H14 120.3 C32-C37-H37 120.5 C15-C14-H14 120.3 C36-C37-H37 120.5 C12-C11-C10 120.19 (13) C35-C36-C37 120.13 (13) C12-C11-H11 119.9 C35-C36-H36 119.9 C10-C11-H11 119.9 C37-C36-H36 119.9 C13-C18-C17 118.80 (14) C31-C30-C29 120.55 (13) C13-C18-H18 120.6 C31-C30-H30 119.7 C17-C18-H18 120.6 C29-C30-H30 119.7 C9-C10-C11 119.85 (13) C33-C34-C35 120.09 (14) C9-C10-H10 120.1 C33-C34-H34 120.0 C11-C10-H10 120.1 C35-C34-H34 120.0 C16-C15-C14 120.06 (15) C34-C33-C32 119.20 (13) C16-C15-H15 120.0 C34-C33-H33 120.4 C14-C15-H15 120.0 C32-C33-H33 120.4 C17-C16-C15 120.17 (14) C30-C29-C28 119.82 (13) C17-C16-H16 119.9 C30-C29-H29 120.1 C15-C16-H16 119.9 C28-C29-H29 120.1 C16-C17-C18 120.51 (15) F6-C38-F4 109.15 (12) C16-C17-H17 119.7 F6-C38-F5 106.22 (12) C18-C17-H17 119.7 F4-C38-F5 104.84 (11) F3-C19-F1 108.45 (12) F6-C38-C20 112.20 (11) F3-C19-F2 106.94 (12) F4-C38-C20 112.23 (11) F1-C19-F2 105.21 (11) F5-C38-C20 111.78 (11) F3-C19-C1 111.26 (11) C36-C35-C34 120.29 (13) F1-C19-C1 113.09 (11) C36-C35-H35 119.9 F2-C19-C1 111.52 (11) C34-C35-H35 119.9
Hydrogen-bond geometry (Å, °) 
